choice. This idea has not been adopted by any textbook on EM. cepts developed usually helps the student more than anything else. The idea may sound odd and untraditional, but if adopted and care-Since time does not permit solving many problems in class, the fully practiced, it will surely help the students learn a lot more. The examples should be carefully selected so that they are neither too multiple-choice questions and the problems to be solved by the stu-simple nor too hard to follow. The key lessons in the examples should dents should be carefully organized just as the main text. The prob-be clearly pointed out and emphasized. lems in general should be presented in the same order as the maNo amount of input by the instructor will make students learn terials in the main text and should be graded in difficulty, with until they start doing things by themselves. Carefully selected relatively easy problems preceding hard ones. Enough problems homework problems can help them learn. The homework may or should be provided to allow the instructor to choose some as illus-may not be submitted for grading depending on the instructor. If trative examples.
the instructor gives quizzes regularly enough, submitting homeSome learning aids which cannot be provided in the main text work for grading may not be necessary. can be appended. Such aids may include mathematical formulas If the instructor desires, the Schaum Outline series on Electroand identities, physical constants, and a brief review of materials magnetics [8] and the Mathematical Handbook [9] can be sugsuch as vector analysis and complex variables, if not covered in the gested to the students as learning aids. main text.
The question of whether an EM textbook follows an inductive or V. CONCLUSIONS deductive approach should not pose a major problem to the student.
To alleviate the problems encountered by undergraduate students An inductive approach presents the materials in historical order, studying EM, the three problem areas identified as dealing with starting with the experimental laws and finally synthesizing them students, textbook, and instructor should be attacked simultain the form of Maxwell's questions. On the other hand, a deductive neously if possible. It is strongly believed that if the ideas suggested approach starts with Maxwell's equations, applies them to waves, in this paper are carefully followed, electrical engineering students and then deals with static and quasi-static situations as special cases. will feel more comfortable with the EM course. They will not Each of these approaches has advantages and disadvantages. only derive interest in the course, they will be highly challenged Whichever approach is adopted, it should be borne in mind that and motivated. A good textbook will be greatly appreciated by the most of the students are getting exposed to EM for the first time students and the instructor. The instructor also will have a sense of and care must be exercised not to take too many things for granted. accomplishment when the students perform very well.
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[1] C. T. Absteact-A simplified formula for the magnetic fields of line curEmphasizing the key points and ideas is essential to the students. rents is obtained for the special case when the line currents and the This draws their observation to those points and particular attention observation point are confined to a plane. Its application is demonis paid to them. It also helps the students to sort out the essentials strated by several examples. While recently teaching an undergraduate course in electromagnetics, the author observed that the usual vector form of the BiotSavart law reduces to a scalar integral for the special case in which (e) the line currents and the observation point are confined to a plane. Fig. 1 , the mag-On the other hand, for a parabola [ Fig. 2(c) ], one has the polar form netic field at the origin, due to the line element dp, is given by the vector form of the Biot-Savart law 1 2a <, < < 27r (8) Ip x dp 
where the integration is along the line current. This formula is much As a final example, consider a circular loop of radius a. For an easier to use than its original form given by (1) , and especially so exterior point in the plane of the loop and at a distance b from the if the polar equation of the line p -p(4) is given. We will now center [ Fig. 2(e) ], one has consider several cases. where a is the semimajor axis and e is the eccentricity. Substituting
(4) in (3) and integrating, we find the magnetic field at the focus to where K and E are complete elliptic integrals of the first and the be second kind of modulus k, where k = alb. For interior points, one H = [2a(1 -e2)]-l (5) obtains which is far simpler than the result given in [1] . By shifting the H = E(k) [7ra(1 -k2)]-l (13) origin to the center of the ellipse, one can show that the magnetic fildatth cnerisL1A heeL ndA re rsecivly te e where now k = bla. In conclusion, the present formulation yields field at the center is L/4A where L and A are, respectively, the pe-solutions to many planar circuit problems with considerably less rimeter and the area of the ellipse [2]-The other coniC sectionS can effort than traditional methods. be disposed of similarly. The equation of one branch of a hyperbola with the origin at the interior focus [ Fig. 2(b) ] is given by
